Positive ion ESI-MS (CH2Cl2/MeCN): m/z (%) = 2672.1 (2) [(Cp Bn FeP5)3(CuBr)3Cu] + , 2530.1 (2) [(Cp Bn FeP5)3(CuBr)2Cu] + , 2386.8 (1) [(Cp Bn FeP5)3(CuBr)Cu] + , 1802.6 (5) [(Cp Bn FeP5)2(CuBr)2Cu] + , 1659. 6 (16) [(Cp Bn FeP5)2(CuBr)Cu] + , 1515. 6 (46) [(Cp Bn FeP5)2Cu] + , 4 1076.6 (6) [(Cp Bn FeP5)(CuBr)2Cu] + , 973.9 (7) [(Cp Bn FeP5)(CuBr)(MeCN)Cu] + , 932.9 (10) [(Cp Bn FeP5)(CuBr)Cu] + Different molar ratios of CuBr also influence the completeness of the supramolecules: A deficit of CuBr (e.g. 5 mg, 0.03 mmol) leads to more incomplete spheres (2d-Br).
Analytical data of [{Cp Bn Fe(μ6-η 5 :η 1 :η 1 :η 1 :η 1 :η 1 -P5)}12{CuBr}20-n] (2b-d):
Yield: 38 mg (71 %) In a schlenk tube complex 1 (100 mg, 0.14 mmol) was dissolved in CH2Cl2 (25 mL) to give an intensive green solution and added to a colorless solution of CuBr (110 mg, 0.78 mmol) in 4 mL CH3CN. The reaction mixture immediately turns red-brown and was stirred for two further hours. Afterwards first 2 mL of a solvent mixture of CH2Cl2/CH3CN (2:1) and subsequently 20 mL of toluene were layered on top of it. The reaction mixture was allowed to stand in an undisturbed area at r.t.. Within two days the crystallization process starts with the formation of small red rods of 3 at the phase boundary. After complete diffusion the almost completely discoloured mother liquor decanted, the crystals were washed with hexane (4 x 5 mL) and dried under vacuum at r.t. to afford 180 mg (0.011 mmol, 96%) of 3.
A higher molar ratio of CuBr (e.g. 6 eq.; 120 mg) referred to 1 leads to the crystallization of a small amount of CuBr besides 3, a lower molar ratio of CuBr (e.g. 5 eq.; 100 mg) at the other hand leads to the crystallization of 2 besides 3. Therefore, the molar ratio of 5.5 equivalents CuBr (110 mg) proved to be the ideal stoichiometry for the selective crystallization of 3. CuK radiation ( = 1.54178Å) using ω scans of 1 (0.5 in the case of 3) frames. Absorption corrections were applied analytically from crystal faces using CrysAlisPro software. The structure 2b was solved by direct methods and refined by full-matrix least-squares method against F  2 in anisotropic approximation using SHELX97 programs set (see Table S ). The structures 2a-d were found to be isostructural and therefore were refined using the earlier obtained structural model. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined as riding on pivot atoms.
The all variety of isostructural compounds 2a-d (Table S 1 with {x, x, x} orbit, and Cu2 and X2 atoms in the Wykoff special position 24k {0, y, z} orbit. In 2a both CuX positions are fully occupied. Vacancy in the supramolecule 2b-d is always found in one of two independent positions of CuX unit and was refined as follows. The Cu1 and X1 positions are always fully occupied with respect to their a.d.p. parameters. In many cases the Cu2 and X2 positions seem to be partly vacant since the atoms have higher a.d.p. parameters. The occupancies for 'position 2' were refined with their isotropic a.d.p. parameters being equal (EADP instruction in SHELX). As the X2 position is terminal and therefore can have slightly higher a.d.p., the refined occupancies were fixed at the resulting value for Cu2 atom. The constraint on Cu and X a.d.p.'s was then released and normal refinement procedure in anisotropic approximation was performed. Standard deviation in occupancies of Cu2 and X2 atoms and therefore the accuracy of vacant-to-complete supramolecule ratio was found as 7 follows. The occupancy factors for atoms in the position 2 were released to refine, and one refinement cycle was performed (L. S. = 1) with DAMP 0 0 instructions in SHELX. The resulting accuracy of composition was calculated as e.s.d.(Cu2)12 according to the number of Cu2 positions in the supramolecule (Table S 1 ). Due to high crystallographic symmetry, the phenyl groups of Cp Bn ligands are positionally disordered. Some of them were modeled as ideal hexagons with AFIX 66 and refined with equivalent a.d.p. parameters.
The guest molecules, DCM or ferrocene, in the inner cavity of the supramolecules are disordered. Slight rearrangement of occupancy factors on two independent but overlapping C/Cl positions for the encapsulated CH2Cl2 molecule (disordered total over 32 positions) slightly varies from structure to structure giving in sum a fully occupied position of the guest molecule.
The ferrocene molecules in (FeCp2)@2-Cl and (FeCp2)@2-Br are disordered over 6 positions generated by symmetry operations with iron atom being in the center. Position of the iron atom (Wykoff position 2a) was found to be fully occupied and was refined anisotropically. The carbon atoms were located from electron density map taking into account expected geometry and crystallographic disorder, and were refined in isotropic approximation with calculated occupancies to give 10 carbon atoms per 1 Fe atom. According to the high a.d.p's for the carbon atoms, there is a possibility that not all disordered positions for light atoms are found. However, no additional electron density on the ferrocene molecule was found. The crystal structure contains voids in the packing of supramolecules of about 1500 Å 3 per unit cell, in which single electron density peaks are found that however do not allow to locate any solvent molecule. The estimation based on residual electron density made with SQUEEZE/PLATON allows assigning the non-localized solvent portion as 4 C7H8+CH2Cl2 or 5 CH2Cl2 per unit cell, but still seems to be insufficient to fill such an accessible volume.
Despite the crystals of 3 are relatively large, the diffraction pattern fades quickly at dhkl<1 Å. Therefore only data with dhkl ≥ 0.9 Å were used in thw structure refinement. The (9) Cu4I-N4I 2.04 (7) Cu2A-P33 2.293 (11) Cu1I-N1I 2.05 (6) Symmetry code(s): (i) x, -y+ 7/4, -z+ 7/4; (ii) -x+3/2, -y+3/2, -z+2. with two positions of the incorporated molecule CH2Cl2 (showed in van der Waals spheres).
Selected Bond distances

Additional Figures of 2a-Br, (FeCp2)@2-Br and 3
Fig. S 3. The supramolecule 3 (left, van der Waals spheres) and its inorganic scaffold (right)
with two CuBr(NCMe) groups occupying the cavity (showed in van der Waals spheres). 
NMR Experiments in Solution
CuX (X = Cl, Br) titration in CD2Cl2 with 9 vol% CD3CN
By changing the amount of CuX the formation trends of the different complexes in solution can be clearly followed. The experiment with CuBr is shown in Fig. S 5 and explained in more detail here, the one with CuCl is illustrated in Fig. S 6. As shown in Fig. S 5a, without CuBr only 1 was present in solution. Upon the addition of 0.5 CuBr (see Fig. S 5b) , several other broad and overlapping signals in the 1 H spectrum (6.80 ppm for Hpara and 6.40-6.60 ppm for
Hortho and Hmeta and at least three signals at 5.10, 4.84 and 4.67 ppm for the methylene protons (data not shown)) were detected, which all showed the same 1 H diffusion coefficient (see Table S 7). In the 31 P spectrum, at least three very broad signals in the range of 65-125 ppm were observed, indicating P5-rings with a varying CuBr coordination number. All those spectroscopic
properties are in agreement with 2b-d. A reliable differentiation between 2b-d is not possible, however the 31 P chemical shift trend from 1 to 2a suggests a high field shift with higher CuBr content and initiated by these NMR spectra the experimental conditions for the crystallization of 2b-d were found. With one equivalent of CuBr (see Fig. S 5c) , the amount of 2b-d further increased at the expense of 1. In addition, other species with separated 1 H chemical shifts for the meta and ortho protons were observed under the 1 H signals of 2b-d. In the 31 P spectrum additionally a sharp signal at 63.80 ppm and broader signals at 49.8-57.9 ppm appeared which could be assigned to 2aCD2Cl2 and 2aCD3CN.
In the sample with 1.7 equivalents (see Fig. S 5d) At 4 eq. of CuBr (see Fig. S 5e) , the molar 1:CuBr ratio was in the range of 3 (12:51). In the 1 H spectrum, the amount of 2aCD3CN and 2aCD2Cl2 was reduced and the signals of 3 appeared, whose aromatic signals (Hpara 6.89 ppm, Hmeta 6.78 ppm, Hortho 6.63 ppm) were downfield shifted and the methylene signal of CuBr: a) 0.0 eq., b) 0.5 eq., c) 1 eq., d) 1.7 eq., e) 4 eq., f) 8 eq., each in CD2Cl2 with 9 vol% CD3CN. 1 H spectra at 298 K and 600 MHz, 31 P spectra at 300 K and 400 MHz. of CuCl: a) 0.0 eq., b) 0.5 eq., c) 1 eq., d) 1.7 eq., e) 4 eq., f) 8 eq., each in CD2Cl2 with 9 vol% CD3CN at 300 K and 400 MHz.
Pure CD2Cl2: CuBr titration and dissolving crystals 2a-Br and 2b-d-Br
The spectra in pure CD2Cl2 confirm these assignments and especially the assignment of 2aCD2Cl2. The solubility of CuBr in pure CD2Cl2 is quite low, therefore the samples were prepared by stirring a solution of 1 over solid CuBr for two hours or one, two, five and ten days and subsequent filtration (whereby removing CuBr stopped the reaction). The resulting 1 H and 31 P spectra are shown in Fig. S 7a-e. In case of the CuBr titration mainly the 31 P spectra are discussed due to the severe chemical shift overlap of the supramolecules in the 1 H spectra.
The low solubility of CuBr in pure CD2Cl2 is directly reflected in the slow formation of the supramolecules. After two hours (see Fig. S 7a) , beside 1 only several species of 2b-d were detected showing several subspecies in the range of 65-125 ppm in the 31 P spectrum. After one day (see Fig. S 7b) , 1 was completely consumed. The distribution of the 2b-d species is clearly shifted to those with higher copper contents (species at higher field increase at the expense of 22 those at lower field). In addition, the sharp signal of 2aCD2Cl2 appeared. After two days (see Fig. S 7c) the amount of 2aCD2Cl2 further increased at the expense of 2b-d and a small signal C was detected, which could not be assigned so far. At longer reaction times (see Fig. S 7d and e ), just a further small shift between 2b-d and 2aCD2Cl2 was observed. C remained constant and 3
requiring small amounts of CD3CN was not detected. These results and assignments are corroborated by solving 2b-d and 2a crystals in CD2Cl2. 2b-d crystals yielded 2b-d and 1 (see Fig. S 7f) . Directly after dissolving 2a crystals in CD2Cl2 (see Fig. S 7g) , not only 2aCD2Cl2 but also considerable amounts of 2b-d and small amounts of C are formed in solution, indicating that from some of the 2a crystals CuBr is released to form 2b-d. After one day in solution (see Fig. S 7h) , the inverse trend to the formation process in pure CD2Cl2 (see Fig. S 8a-e ) is detected. 2b-d increases at the expense of additionally 1 and 2b-d are formed respectively.
Acetonitrile titrations to 2a and 3 crystals dissolved in CD2Cl2
The addition of increasing amounts of CD3CN to 2a and 3 crystals dissolved in CD2Cl2 Table S 7) .
Size estimation from DOSY and X-ray data
In the corresponding NOESY spectrum, the signals of 1 were in the extreme narrowing limit (negative sign of the cross peaks) indicating a fast reorientation typical for small molecules. In accordance with the DOSY results, the signals of 2b-d were in the slow tumbling limit (positive cross peaks) indicating a large hydrodynamic radius. Furthermore, exchange peaks between 1 and 2b-d were detected in the NOESY/ROESY spectra of this sample. 28 The DOSY data, the sum of the NMR spectra and the crystallographic data assemble now to a picture of the formation and the relative stabilities of these supramolecules. In the 31 P spectra always a distinct set of signals were detected for 2b-d with some intensity variations depending on the actual CuBr concentration. The DOSY data of the averaged 1 H signal of several 2b-d species show a large hydrodynamic volume 15 times larger than that of 1 (even in the presence of chemical exchange with 1 leading usually to apparently faster diffusion) and in the crystals all the time the same scaffold with different occupation of the CuBr sites is observed. These data suggest a preferred formation and a high stability of the 2b-d scaffold in solution and speak clearly against a continuous stepwise formation of this supramolecular scaffold. 
Encapsulation of guest molecules
First the encapsulation of ferrocene was tested in a solvent mixtures providing 2aCD3CN and 3
(1 and 2 eq. CuBr in CD2Cl2 with about 3 vol% CD3CN) and indeed, a small signal at 0.66 ppm was detected indicating the encapsulation of ferrocene in 2aCD3CN (see Fig. S 12b) . Due to the strong shielding by the globular host, the incorporation of a guest should be indicated by an upfield shift of the signal of an encased molecule compared to the free compound, which was observed for the encapsulation of o-carborane (5 ppm in the 11 B{ 1 H}-MAS spectrum) 11 and of C60 fullerene (3 ppm in the 13 C spectrum). 12 comparison is misleading (e.g. the percentage of encapsulated guests is similar in j) and f)). 31 Together with the encapsulation also a significant shift from 2aCD2Cl2 to 2aCD3CN was observed (see Fig. S 13) . However, from these experiments, it was not clear whether this might be attributed to small variations of the amount of CD3CN in the sample with ferrocene or whether 2aCD2Cl2 is not able to encapsulate ferrocene. Therefore, a titration row with increasing amounts of CD3CN and ferrocene was measured (see Fig. S 13; 1, 2 .0 eq. CuBr, 0.25 eq. ferrocene in CD2Cl2 with ca. 1 vol% CD3CN stirred for several hours). In this setup, a potential crystallization of one of the supramolecules and, thus, potential shift of the thermodynamic equilibrium was avoided by the use of relatively low concentrations and could be finally excluded by the use of an external NMR standard. Therefore, all changes in the relative amounts of the supramolecules are clearly attributable to a transformation of the clusters into one another.
With 1 vol% CD3CN as expected a very high amount of 2aCD2Cl2 was detected beside 2aCD3CN and 3. In addition, three small singlets at 0.66, 0.31 and 0.13 ppm were detected (see NOESY spectrum of 1+six eq. CuBr+ferrocene in CD2Cl2 with 18 vol% CD3CN at 298 K and 600 MHz. A cross peak from an encapsulated ferrocene guest to the methylene protons of 2aCD3CN could be detected.
Upon addition of up to 17 vol% CD3CN the signals at 0.31 and 0.13 ppm vanished together with 2aCD2Cl2 identifying these signals as Cp2Fe@2CH2Cl2 (see Fig. S 13) . From 1 to 3 vol% of CD3CN the signal at 0.31 decreased whereas that at 0.13 ppm remained. Considering the formation trends of these supramolecules from 2aCD2Cl2 to 2b-d due to the dissolution of CuBr units upon addition of CD3CN, this suggested strongly the assignment of the signal at 0.31 ppm to Cp2Fe@2aCH2Cl2 and of 0.13 ppm to Cp2Fe@2b-dCH2Cl2. To test this, CuBr was added (see Fig. S 12b and c) . Indeed, as expected the signal of Cp2Fe@2b-dCH2Cl2 at 0.13 ppm decreased strongly, while that of Cp2Fe@2aCH2Cl2 at 0.31 ppm increased together with that of Cp2Fe@2aCD3CN at 0.66 ppm most probably due to a slightly higher amount of CD3CN.
Next the reversibility of the encapsulation was tested by reducing again the amount of CD3CN as well as adding again 1 and CuBr to compensate the dilution effect (see Fig. S 13) . The signals of the encapsulated ferrocene Cp2Fe@2aCD3CN at 0.66 ppm, Cp2Fe@2aCH2Cl2 at 0.31 and Cp2Fe@2b-dCH2Cl2 at 0.13 ppm follow exactly the formation trends of the respective supramolecules (for Cp2Fe@2b-dCH2Cl2 a species close to Cp2Fe@2aCH2Cl2 seems to be 33 required because spectra S 12 and S 14 did not show any encapsulation signals of these species) and the spectra show a complete reversibility in this cyclus. Note, that a release of ferrocene is also enabled by the switch of Cp2Fe@2-Br to 3. To do so, crystals of Cp2Fe@2-Br are dissolved in CH2Cl2 and 9 vol% CH3CN and an excess of CuBr is added. Layering with toluene leads to a quantitative crystallization of the supramolecule 3, which has no accessible void for the guest molecule, while ferrocene remains in solution.
